Introduction
Studies of man (Boyar, 1978; Chipman, 1980; Grumbach, 1980) and a variety of animals have produced compelling evidence that the brain provides ultimate control over the onset of female sexual maturation (Ramaley, 1979; Docke & Dörner, 1979; Foster & Ryan, 1979; Wildt, Marshall & Knobil, 1980) . In the mature female rat the hypothalamo-pituitary unit receives a daily neural signal essential for the maintenance of reproductive cyclicity (see Everett, 1964 Everett, , 1977 . MacKinnon, Puig-Duran & Laynes (1978) have drawn attention to the possible ontogenetic appearance of this circadian event as an important developmental correlate of puberty. A further aspect of the hypothalamo-pituitary unit of mature animals, which may also be relevant to younger animals, is the ability of oestradiol to induce diurnal variations in pituitary responsiveness to gonadotrophin-releasing hormone (GnRH). The pituitaries of oestrogen-primed ovariectomized rats become more responsive to GnRH late in the light phase (Ruf & McElhone, 1979) . In the immature female rat a spontaneous increase in blood and tissue levels of unbound (biologically active) oestradiol takes place about 21 days afterbirth (Germain, Campbell & Anderson, 1978;  Puig-Duran, Greenstein & MacKinnon. 1979 ). The present study investigated whether this increase in blood oestrogen in the intact immature rat induces detectable fluctuations in pituitary responsiveness to GnRH of a type comparable to those noted by Ruf & McElhone (1979) 330-1180) modified to contain HEPES buffer (0-01 M; Sigma), glucose (500 mg/100 ml), sodium pyruvate (0-001 m), 50 i.u. penicillin/ml and 50 pg streptomycin/ml. Cultures were incubated at 37°C in a water-saturated atmosphere of 95% air/5% C02 for two separate 60-min periods to allow basal secretion to stabilize. The medium was discarded after each period except for a 200 pi sample at 120 min which was used to determine basal (unstimulated) secretion of LH. At this point the medium was replaced with fresh medium which contained 500 pg bacitracin/ml (Sigma) and [1] [2] [3] [4] [5] [6] [7] 10"' m GnRH. The bacitracin was included to prevent degradation of the GnRH over the extended incubation periods used in these experiments (McKelvy et al, 1976) . The amount of LH secreted into the medium was determined in 50-ul aliquots removed at 60, 120 and 180 min after the addition of the GnRH. Each aliquot was replaced with 50 pi of fresh medium. Culture medium was diluted with buffer (0-01 M-sodium phosphate, pH 7-6, in 0-15 M-sodium chloride which also contained 0-1% gelatin and 0-01% Thimerosal) and frozen at -20°C. LH content in 20-40 pi aliquots of the diluted medium was assessed by radioimmunoassay with NIAMDD LH kits (rat NIAMDD-LH-RP1 reference preparation). The intra-and inter-assay coefficients of variation of the assay were 7-2% (n = 10) and 15-5% (n = 6) respectively (Wilkinson, Moger & Selin, 1980 
Discussion
The onset of puberty in women is associated with a sleep-induced augmentation of pulsatile gonadotrophin secretion (Boyar, 1978; Grumbach, 1980) and is indicative of central nervous system maturation. The development of pulsatile LH secretion and its importance in sexual maturation has also been described for the monkey (Wildt et al. 1980 ) and the sheep (Ryan & Foster. 1980 ). In the immature rat, fluctuating levels of gonadotrophins have been reported but appear to be restricted to rats younger than 21 days (Döhler & Ramaley, 1979) . Grumbach (1980) has speculated that with the approach of puberty an increased pulsatile discharge of GnRH acts to augment pituitary responsiveness by a self-priming effect. Our results for prepubertal female rats could be interpreted in a similar way. Hypothalamic content of GnRH increases with the approach of puberty (Araki, Toran-Allerand, Ferin & Vande Wiele, 1975; Goomer, Saxena & Sheth, 1977; Watanabe, 1980) , as does the pituitary content of gonadotrophins (Ramirez, 1974) . The increase in responsiveness of the prepubertal female rat pituitary to GnRH could therefore be consistent with the existence of an endogenous pulsatile release of GnRH. An alternative possibility for the variable responsiveness which we have observed is a hormonal mechanism which de-sensitizes-re-sensitizes the pituitary to GnRH. In the adult female rat dexamethasone is able to abolish the diurnal changes in pituitary sensitivity (Ruf & McElhone, 1979) . The circadian pituitary-adrenal rhythm matures in rats between 18 and 24 days after birth, depending on strain (Ader, 1969; Campbell & Ramaley, 1974; Ramaley, 1978) . We are confident that daily or age-related changes in degradative enzymes are not contributing to the stimulatory efficacy of the GnRH noted in the present study because inclusion of bacitracin in the culture medium prevents this (McKelvy et al, 1976; Kühl, Rosniatowski & Taubert, 1978; Griffiths & Kelly, 1979) .
The age-related changes in female pituitary response (Text- fig. 2 ) are readily correlated with previous in-vitro data (Dullaart, 1977) (1980) . There is also a discrepancy between the in-vitro and in-vivo results for the time of day at which peak response is obtained; Ruf & McElhone (1979) noted that the greatest response to GnRH in vivo occurred at 12:00 h whereas our results in the immature, intact females show this peak to be later in the day. Preliminary observations (unpublished) with the adult preparations used by Ruf & McElhone (1979) show that in vitro the maximum response changes from 12:00 to 17:00 h, suggesting that possibly some additional, circulating, factor is exerting an influence in the in-vivo experiments.
Our results are suggestive of a putative quotidian increase in pituitary response to GnRH, possibly through the pulsatile release of endogenous GnRH, which may assist in the synchronization of gonadotrophin output at first ovulation.
